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Cortical myoclonus is deﬁned as a sudden, brief muscle
contraction originating from abnormal electrical activity in the
cerebral cortex. Usually, focal cortical myoclonus is observed in the
unilateral extremity and is associated with a lesion near the
contralateral sensorimotor cortex.
Here we report a boy with focal cortical myoclonus localized to
the unilateral neck without brain lesions. A 3-year-old boy was
referred to our hospital due to unusual brief movements of the
head. He had had monthly epileptic seizures 4 months before the
referral. His habitual seizure began with behavioral arrest and
consciousness cloudiness, often followed by a generalized
convulsion. Interictal electroencephalogram (EEG) showed epilep-
tic discharges over the left hemisphere. Immediately after he
started carbamazepine (CBZ), his habitual seizures completely
disappeared, but instead, a brisk head turn to the right occurred
several times a day. The head turns were sudden, stereotypic, and
non-rhythmic, lasting a second or less. They occurred during any
activities except while sleeping. Ocular deviation or postictal
consciousness disturbance were not evident. His development was
normal and there was no familial history of epilepsy. On the
referral, interictal EEG showed high-voltage spike and slow wave
complexes with central predominance in the both hemispheres
independently. Head magnetic resonance imaging was normal. As
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opposite side (left) also occurred about 20 times per day.
Video-EEG monitoring with surface electromyography (EMG)
recorded 19 isolated head turns (9 times to the right and 10 times
left) during 6 h, among which only 11 (5 head turns to the right and
6 left) could be fully evaluated. On EEG, a high-voltage positive-
negative spike in the left frontal region slightly preceded a head
turn to the right (Fig. 1A, B and E); a similar spike in the right
frontal region preceded a head turn to the left (Fig. 1C, D and F). On
surface EMG, each head turn was accompanied by brief contraction
of the contralateral sternocleidomastoid (SCM) muscle (Fig. 1).
There were no signiﬁcant contractions in the deltoid and perioral
muscles. The interval between the positive peak of an antecedent
EEG spike and the onset of an EMG burst was 77.0  29.0 ms
(mean  SD) in head turns to the right; 77.3  19.6 ms to the left. The
duration of EMG bursts was 179  85.7 ms in head turns to the right;
225  145.6 ms to the left. From the correlation with antecedent EEG
discharges and the clinical characteristics of the movement, we
concluded that it was unilateral neck myoclonus of cortical origin.
Subsequently, resumption of CBZ dosage decreased seizure frequency
to the previous level, and a further increase of CBZ has achieved
almost complete seizure control for 18 months to the present time.
Magnetoencephalography (MEG) was performed with a 306-
channel neuromagnetometer (Vectorview; Elekta Neuromag,
Helsinki, Finland) under sedation by intravenous thiopental, and
EEG recordings were obtained simultaneously. We placed the
patient’s head as close as possible to the SQUID sensor in the supine
position by putting towels under the head. Nineteen distinct spikes
in the left hemisphere were observed during 128 min recording in
total. No spikes were observed in the right. The equivalent current
dipoles (ECDs) related to the left spikes were located around the
lower part of the left central sulcus (Fig. 2).
2. Discussion
We report a 3-year-old boy presenting with brisk head turns to
the right and left, alternatively. Video-EEG–EMG monitoring
revealed that these head movements represented focal cortical
myoclonus localized to the unilateral neck, especially the SCM
muscle.served.
Fig. 1. Ictal EEG, surface EMG of the bilateral SCM muscles and sequential photographs during a head turn to the right (A, B and E) and left (C, D and F). (A, B) A high-voltage
positive-negative spike (red triangle) in the left frontal area preceding a short EMG burst of the left SCM muscle. (C, D) A similar spike in the right frontal area preceding an
EMG burst of the right SCM. (E, F) Sequential photographs of a head turn to the right and left, respectively. On both sides, the head returns to the original position within 1.2 s.
Data were recorded at a sampling rate of 500 Hz and were ﬁltered with a band-pass of 0.1–120 Hz. (For interpretation of the references to colour in this ﬁgure legend, the
reader is referred to the web version of this article.)
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myoclonus, because the EEG–EMG interval and the EMG bursts
were longer than those in previous reports. Generally, an EEG spike
precedes an EMG burst by approximately 20 ms in the case of hand
myoclonus of cortical origin. Several authors have reported about
cortical myoclonus in children. Honda et al.1 reported EEG–EMG
interval around 12 ms in the case of a 2-year-old girl with
hemifacial myoclonus originated from Rolandic cortical dysplasia.Fig. 2. Magnetoencephalography study. (A, B) The location and orientation (blue circle
interictal left hemispheric spikes. The ECDs are scattered around the lower part of the
represents the inferior frontal sulcus. (A) Axial T1-weighted MRI image of the patient. (B)
and lowpass ﬁltered to 100 Hz. ECDs were calculated with a spherical head model. The g
1000 mm3. (For interpretation of the references to colour in this ﬁgure legend, the reaIn contrast, Oguni et al.2 reported a longer EEG–EMG interval of
41  13 ms (mean  SD) in children with myoclonic epilepsy. In that
report, the authors concluded that polysynaptic corticomotor
conduction might be associated with the longer interval.2 In fact,
some studies have provided evidence of polysynaptic conduction in
the corticomotor pathway of the SCM.3 Thus, this unique feature of
the SCM muscle may contribute to the longer interval in our patient’s
focal myoclonus. Alternatively, our patient showed the widely and bar) of the calculated equivalent current dipoles (ECDs) associated with the
 left Rolandic sulcus. Red triangles represent the Rolandic sulcus and red square
 Coronal image. (C) Sagittal image. Data were recorded at a sampling rate of 1500 Hz
oodness of ﬁt of the dipoles was greater than 0.90 and the conﬁdence volume below
der is referred to the web version of this article.)
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widely scattered around the lower central sulcus on the interictal
MEG study. Thus the ictal involvement of both excitatory and
inhibitory pathways may result in the longer EEG–EMG interval.
Regarding EMG duration in cortical myoclonic seizures, ILAE
deﬁnes it as <100 ms. Meanwhile, it is known that myoclonus
originating from a subcortical structure shows longer and variable
EMG durations. Our patient’s myoclonic seizures show longer and
variable durations, and this may also be attributed to polysynaptic
conduction, including subcortical synaptic connection.
The motor representation of the SCM muscle is still somewhat
inconclusive. Penﬁeld et al.4 initially reported it is located on the
lower part of the motor strip; on the other hand, a recent study of
transcranial magnetic stimulation has demonstrated it is higher
than that in Penﬁeld’s report.3,4 Our patient’s MEG study suggested
the epileptic focus at the lower part of the left Rolandic area, rather
supporting Penﬁeld’s report.4 However, our observation includes
potential limitations: interictal MEG analysis does not always
deﬁne the ictal origin and the surface EMG cannot exclude the
inﬂuence from other muscles than SCM.
The vast majority of Rolandic epilepsy is a benign, self-limited
form, but some rare atypical forms are known, including atypicalbenign partial epilepsy (ABPE). Our patient and ABPE have
characteristics in common: onset age, preceding partial seizures,
absence of severe intellectual disability and Rolandic focus. But his
neck myoclonus is considerably different from negative myoclonus
observed in ABPE. In conclusion, further accumulation of epilepsy
cases with Rolandic origin, like our presenting patient, might
broaden the spectrum of Rolandic epilepsy.
Conﬂict of interest statement
The authors declare no conﬂict of interest.
References
1. Honda R, Saito Y, Nakagawa E, Sugai K, Sukigara S, Sasaki M, et al. Focal cortical
myoclonus in rolandic cortical dysplasia presenting as hemifacial twitching.
Brain Dev 2012;34:886–90.
2. Oguni H, Mukahira K, Uehara T, Matsuzaki M, Osawa M. Electrophysiological
study of myoclonic seizures in children. Brain Dev 1997;19:279–84.
3. Thompson ML, Thickbroom GW, Mastaglia FL. Corticomotor representation of
the sternocleidomastoid muscle. Brain 1997;120:245–55.
4. Penﬁeld W, Boldrey E. Somatic motor and sensory representation in the cerebral
cortex of man as studied by electrical stimulation. Brain 1937;60:389–443.
